In this paper, the basic reproduction number is calculated for Huanglongbing (HLB) model with impulses which is a vector-borne epidemic model with impulses. For controlling HLB, farmers' experience is replanting of healthy plants and removing infected plants. To reflect the real world, we construct an impulsive control model which considers replanting of healthy plants and removing infected plants at one fixed time. By analyzing the model, we conclude that the disease-free equilibrium is globally asymptotically stable if the basic reproduction number 0 1 R < , and we prove that the HLB is permanence if the basic reproduction number 0 1 R > .
Introduction
Huanglongbing (HLB) is one of the most serious problems of citrus worldwide which caused by the bacteria Candidatus Liberibacter spp., whose name in Chinese means "yellow dragon disease'', was first reported from southern China in 1919 and is now known to occur in next to 40 different Asian, African, Oceanian, South and North American countries [1] . HLB has no cure and affects all citrus varieties, reducing the productivity of orchards because the fruits of infected plants have poor quality and, in extreme cases, infection leads to plant death [2] .
HLB symptoms are virtually the same wherever the disease occurs. Infected trees show a blotchy mottle condition of the leaves that result in the development of yellow shoots, the early and very characteristic symptom of the disease [1] . As The following lemma is obvious.
Model Formulation
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Theorem 2.1. The solutions of system (2.1) with initial condition (2.2) eventually enter into G and G is positively invariant for system (2.1).
Proof: Let ,
By the first and third equations of (2.3), we get
, ,
From the second and fourth equations of (2.3), we have
Then, from the above analysis, which implies that G is positively invariant.
The Basic Reproduction Number of (2.1)
Let ( ) , n n R R + be the standard ordered n-dimensional Euclidean space with a
Set
( )
A t be cooperative, irreducible and periodic n n × matrix function with period ω (>0), P be a n n × constant matrix, T be a pulse period satisfy- 
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In what follows, we give the basic reproduction number 0 R for system (2.1). Similar to Yang and Xiao [15] . An impulsive periodic differential mathematical model in which impulses occur at fixed times may be described as follows:
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Now, system (3.2) can be written as ( )
. ,
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Define s X to be the set of all disease-free states: 
, 
, f t x t , x and ψ , respectively.
We make the following assumptions, which are the same biological meanings as those by Wang and Zhao [16] and Yang and Xiao [15] .
(H5) The pulses on the infected compartments must be uncoupled with the uninfected compartments; that is,
is the fundamental solution matrix of the system
In the following, we study the threshold dynamics of system (2.1) and show that its basic reproduction number can be defined as the spectral radius of the so-called next infection operator as that in impulsive and periodic environment [16] .
≥ be the evolution operator of the linear impulsive periodic
y t V t y t nT t y t Py t t nT
where the explicit expression of ( ) , Y t s can be found in [17] , we omit it here. By assumption (H1)-(H8), we also know that the periodic solution of system (3.4) is asymptotically stable. Now, we define the so-called next infection operator L as follows: 
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Then the monodromy matrix of the impulsive system (3.5) equals 
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From the first and third equations of system (3.6), we have , .
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Then, over the k-th impulsive interval, ( ) 
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It is easy to see that
Thus, the Lemma 3.3 is right for system (2.1).
Global Stability of the Disease-Free Equilibrium
In this section, we prove that the disease-free periodic solution
is globally asymptotically stable, if 0 1 R < and hence, the disease extinct.
Firstly, we need to prove the following lemma.
Lemma 4.1. For the system (2.1), it holds that ( ) 
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By the second, fourth, sixth and eighth equations of system (2.1), we have
Let us consider the following system
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Permanence
In this section, we show that if 0 1 R > , then the disease persists. Let X  be a matrix space, : f X X →   be a continuous map, and
A ∂ is a maximal compact invariant set of f in 
Then, f is uniformly persistent with respect to ( ) 0 0 , X X ∂ , i.e., there is 0 η > such that for any compact internally chain transitive set L with
Define Poincaré map 
Theorem 5.1. Suppose that 0 1 R > , then system (2.1) exists a positive con- Thus, we obtain that By 
